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Description 

BACKGROUND OF THE INVENTION 

s Fluid delivery systems which are capable of providing a controlled flow of liquid between two surfaces are required 
for various applications. One such application is the field of biological diagnostic assay devices for the rapid analysis of 
analytes which are present in biological fluids. Various types of such assay elements are known in the art. Generally, a 
sample of a biological fluid, e.g. plasma, serum, etc., is applied to the assay element and as a result of the interaction 
between an analyte of interest in the sample fluid and the reagent(s) present in the assay element a detectable change 
io corresponding to the presence of the analyte is brought about. The detectable change can be a color change which 
may be evaluated visually or read spectrophotometrically such as with a densitometer. In another scheme based on the 
presence of fluorescent - labeled biological species a fluorescent output signal is generated and read spectrofiuoromet- 
rically. In order to obtain accurate and reproducible results it is essential that the sample fluid be distributed uniformly 
throughout the assay element so that a uniform signal or color is provided for reading by the instrument 
15 Various techniques have been described in the art for uniformly distributing a sample fluid throughout an assay ele- 
ment. It is known, for example, to use for this purpose fibrous layers, woven cloth layers, membranes having substan- 
tially uniform porosity and uniformly porous layers which allow capillary migration to provide the uniform fluid 
distribution. Also, there are known techniques for distributing liquids between two surfaces by the use of capillary action 
and such techniques have been taught for use in conjunction with providing small amounts of a sample fluid to analyt- 
ic ical assay elements. U.S. Patent 4.323,536 discloses a diagnostic test device which includes a plurality of test elements 
each of which is supplied with sample liquid from a single liquid sample. The device comprises a first member, a second 
covering member, these members having opposing surfaces, and means for spacing the members apart a distance 
effective to induce capillary flow of liquid introduced between the surfaces and thus create a liquid transport zone. One 
or both of the surfaces may have a plurality of exposed grooves in order to control the liquid flow paths in the device. 
25 U.S. Patent 4.233.029 discloses a similar liquid transport device which has a controlled capillary liquid flow zone. 

EP-A-0 297 389 (filing date : 21.06.88, priority date: 27.06.87) discloses a diagnostic assay device in which the 
opposed surfaces are connected by hot melt adhesive regions. 

The prior art liquid transport devices are not satisfactory in all instances. For example, in filling such small spaces 
with liquid there is often encountered a problem with forming undesired pockets of trapped air which can cause errors 
30 in the case of quantitative analysis of the sample liquid. Accordingly, there is a continuing need for liquid transport 
devices. 

It is therefore an object of this invention to provide a liquid transport system. 

Another object is to provide a liquid transport system capable of efficiently controlling the flow of a liquid between 
two opposing surfaces. 

35 A further object of the invention is to provide a liquid transport system for providing a uniform distribution of a liquid 
sample to a biological diagnostic assay device. 

Yet another object of the invention is to provide a diagnostic assay device for the rapid analysis of a fluid sample. 

BRIEF SUMMARY OF THE INVENTION 

40 

These and other objects and advantages are accomplished in accordance with the invention by providing a liquid 
transport device comprising first and second members having opposed surfaces which are spaced apart a distance 
which will permit capillary flow of a liquid throughout a liquid flow zone defined by some part of, or the entire opposed 
surfaces. The surface of the first member opposed to the surface of the second member carries a plurality of projec- 

45 tions, or raised areas, which are in non binding contact or in virtual contact with the opposed surface of the second 
member and arranged substantially throughout the surface in the desired liquid flow zone. The projections function to 
control the flow of liquid between the opposed surfaces in the liquid flow zone. In a preferred embodiment the projec- 
tions carried by the surface of the first member are arranged in an ordered pattern of parallel spaced rows and columns 
which extend along both dimensions of the plane of the surface to provide a liquid flow which is substantially uniform in 

so the liquid flow zone. The liquid transport device also includes an opening, such as an aperture extending through the 
first member, to permit a liquid to be introduced into tho liquid flow zone. 

In operation, a liquid is introduced into the liquid flow zone such as by being dropped from a pipette through an 
aperture in the first member. When the liquid contacts the opposing surfaces of the first and second members the pro- 
jections carried by the opposed first surface serve to provide a controlled flow of the liquid in the liquid flow zone. It is 

5$ necessary that the liquid contact the opposed surface of the second member in order for the liquid flow to begin. This 
condition can be ensured by various techniques. In one embodiment an aperture in the first member can be relatively 
large and the liquid can be introduced directly onto the opposed surface of the second member. In embodiments where 
the aperture is relatively small a wick of absorbent material may be disposed in the aperture to conduct the liquid into 
contact with the opposed surface of the second member or the first member can include one or more small liquid direct- 



2 



EP 348 006 



Page 3 of 1 0 



EP 6 348 006 B2 

ing elements extending from the periphery of the aperture into contact or virtual contact with the opposed surface of the 
second member. 

In a preferred embodiment the second member comprises a biological diagnostic assay element and the liquid 
transport system provides a uniform distribution of sample liquid across the opposed surface of the assay element. In 

5 this manner there is obtained a uniform concentration of the sample fluid throughout the area of the assay element 
which will be analyzed. The detectable change in the assay element, whether it is a color change which is to be evalu- 
ated visually or read out spectrophotometrically or whether it is some other type of change such as the generation of a 
fluorescent output signal which is to be read out spectrofluorometrically, will be analyzed over a specific portion of the 
assay element surface, typically a circular or rectangular area in the center of the test element. Thus, it is essential to 

io obtain a uniform distribution of the test fluid throughout the area of the test element which will be analyzed. 

In a particularly preferred embodiment the diagnostic assay element incorporated in the assay device is a thin film 
multilayer test element. The controlled liquid flow characteristics of the device are particularly well suited for use with 
thin film multilayer diagnostic test elements because the volume delivered is very small and controlled very precisely 
which matches the requirements of such test elements. Thus, there is provided to the surface of the assay element a 

15 uniformly distributed, small volume of precisely metered sample fluid. A further advantage is that the sample fluid is not 
exposed very much to the ambient environment after being delivered to the diagnostic test element and therefore any 
evaporation of any significance which could lead to a change in the analyte concentration is prevented or at least greatly 
minimized. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the invention as well as other objects and further features thereof, reference is made 
to the following detailed description of various preferred embodiments thereof taken in conjunction with the accompa- 
nying drawing wherein: 

25 

Fig. 1 is a partially schematic cross-sectional view of a liquid transport device according to the invention; 
Fig. 2 is a partially schematic top view of surface 16 of first member 1 2 of Fig. 1 ; 

Fig. 3 is a partially schematic fragmentary perspective view of another embodiment of a first member of a liquid 
transport device; 

30 Fig. 4 is a partially schematic, cross-sectional view of a multilayer assay element; and 

Fig. 5 is a partially schematic, cross-sectional view of a diagnostic assay device according to the invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

35 Referring now to Fig. 1 there is seen a preferred embodiment of a liquid transport device according to the invention. 
It should be noted that the thickness of the device has been magnified for ease of illustration; the actual preferred 
devices of the invention are relatively thin, having a typical thickness in the range of from about 2 to about 10 mm. The 
device 10 includes a first member 12 and a second member 14, either of which may be transparent or opaque, having 
opposed surfaces 1 6 and 1 8 respectively. First member 1 2 includes an aperture 20 which is in fluid communication with 

40 the liquid flow zone defined by opposing surfaces 16 and 18 to allow a sample fluid to be introduced thereinto. Surface 
16 of first member 12 carries a plurality of projections 22 which provide a controlled flow of the fluid throughout the liquid 
flow zone. The projections 22 may be in contact with surface 18 as shown in Fig. 1 or in virtual contact that is, spaced 
slightly apart from the surface. 

It should be noted here that although the device 1 0 has been illustrated with a flat planar configuration, which is 

45 preferred, the device may comprise any two generally parallel first and second members which are spaced apart a cap- 
illary distance so as to permit capillary flow of a liquid between them. The respective members may be curvilinear, for 
example. 

The projections 22 are arranged substantially throughout the surface 16 coextensive with the area for which con- 
trolled flow of the liquid is desired. As seen in Figs. 1 and 2 the projections are arranged substantially throughout the 

so entire surface 16 so that the liquid flow zone is substantially coextensive with the dimensions of first and second mem- . 
bers 12 and 14, respectively. The spreading of the fluid is a function of the gap between opposed surfaces 16 and 18, 
the contact angle, i.e., the "wettability" of the opposed surfaces 16 and 18, and the viscosity of the fluid. Generally, the 
opposed surfaces 16 and 18 are spaced apart a capillary distance, i.e., a distance which will allow capillary forces to 
draw the liquid into the gap and permit the liquid to flow throughout the liquid flow zone. Since capillary flow is a function 

55 of the surface tension of the meniscus of the liquid between the two surfaces, it is apparent that the distance between 
the two surfaces will vary for different types of liquids. The distance between opposing surfaces 16 and 18 is generally 
in the order of from about 50 to about 150 \xrr\ or more. 

As noted previously, the projections 22 may be in virtual contact or in contact with surface 18. In a preferred embod- 
iment of the invention the projections 22 are utilized to define the gap between the opposed surfaces 16 and 18 in addi- 
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tion to providing the controlled liquid flow. In this embodiment a sufficient number of projections 22 will be in contact with 
surface 18 to define the gap between surfaces 16 and 18. Further it is desirable in the preferred embodiments of the 
invention that the gap between opposing surfaces 16 and 18 in the liquid flow zone be substantially uniform. When the 
projections 22 are used to define a substantially uniform gap generally a major amount, i.e., about 50% or more, should 

5 be in contact with surface 18. Further, in this embodiment it is preferred that about 75% or more and particularly pre- 
ferred that substantially all, that is, about 95% or more, of the projections 22 be arranged in contact with surface 1 8. The 
height of projections 22 is generally in the range of from about 50 to about 150 microns or more and the preferred height 
is from about 80 to about 120 microns. 

In a preferred embodiment the projections 22 are arranged in ordered rows and columns extending substantially 

io along both dimensions of surface 1 6 as illustrated in Fig. 2. By arranging the projections in this manner there is provided 
a substantially linear liquid front during spreading which can avoid the creation of air bubbles during the liquid flow. 

The aperture 20 may be of any size and configuration. The aperture may be large enough to permit the fluid sam- 
ple, which may be a droplet having a volume of about 8 to 1 0 fiJ, to contact surface 18 without touching the sides of the 
aperture. Of course the volume of the sample depends on the type of liquid involved, e.g., aqueous or non-aqueous, 

is and the device application. However, in preferred embodiments it is desired to have an aperture which is as small as 
possible in order to minimize any evaporation of the liquid sample. The shape of aperture 20 may be circular with the 
same diameter throughout or, as shown in Fig. 1 , the diameter may become progressively smaller from the top to the 
bottom surfaces of member 12. 

The first member 12 may be transparent or opaque and may be made from any suitable material including syn- 

20 thetic, film-forming polymeric materials such as, for example, polyvinylacetate, polyvinylchloride, polyvinylchloride-pol- 
yvinylalcohol copolymers, polypropylene, polystyrene, cellulose acetate butyrate, hydrolyzed cellulose acetate butyrate, 
styrene acrylonitrile and the like, metals, ceramics, etc. The surface 1 6 of the material may be treated such as by hydrol- 
ysis or with an additive which causes its surface to be more easily wetted by the fluid. Proteins such as gelatins and 
albumins as well as surfactants are suitable for this purpose. Some metals and polymeric materials strongly absorb pro- 

25 teins and the contact angles of liquids applied thereto are changed significantly. Polystyrene and hydrolyzed cellulose 
acetate butyrate are preferred materials. First member 12 including aperture 20 and projections 22 can be made by var- 
ious techniques including injection molding. 

As noted previously it is preferred to arrange the projections 22 on surface 16 in parallel spaced rows and columns 
extending substantially along both dimensions of the plane of surface 1 6, as illustrated in Fig. 2. The spacing of the pro- 

30 jections is dependent upon the type of liquid sample involved and the device application. In a preferred embodiment 
wherein the device is used for a diagnostic assay for a biological fluid, e.g., plasma or serum, it is typically rectangular, 
with typical dimensions of about 7 by 10 mm in width and length. It has been found to be preferred in this embodiment 
to arrange the projections 22 apart in the range of from about 0.25 mm to about 0.4 mm on centers. It has been found 
that excellent spreading of plasma or serum samples can be obtained in a rectangular 7X10 mm device with 25 col- 

35 umns along the longer dimension and 37 rows along the shorter dimension. It is preferred, as illustrated in Figs. 1 and 
2 to have the aperture 20 off-centered since it has been found that more uniform spreading of the liquid in the liquid flow 
zone can be obtained in this manner. 

The projections 22 may be various shapes such as convex, trapezoidal or v-shaped. The choice of the shape in any 
particular instance is dependent in part upon the device application. For example, in a biological diagnostic assay 

40 device tt is desirable to have as little as possible of the surface of the assay element covered by contact with the projec- 
tions so that a uniform concentration of the sample fluid can be applied across the element. Thus, in assay devices 
where the projections are used to define the gap it is preferred to use v-shaped projections or conical projections with 
a very slightly rounded tip. 

A capillary break 24 (see Fig. 5) may be disposed in the devices according to the invention. The capillary break 
45 assists in confining the sample liquid to the liquid flow zone defined by projections 22. As noted previously, in the case 
of diagnostic assay devices it is desirable to have an aperture 20 which is as small as possible in order to minimize any 
evaporation of the sample fluid during the assay procedure. For 8-10 \l\ samples of plasma or serum it has been found 
that an aperture diameter of about 2 mm is satisfactory to minimize undesired evaporation of the sample. Depending 
upon the manner in which the sample is introduced into the aperture, e.g., from a pipette, etc., there may result in cer- 
so tain situations a condition wherein the liquid, because of surface tension effects, etc., remains in the aperture and does 
not contact surface 18 so as to be drawn into the liquid flow zone. In one embodiment a wick of an absorbent material 
can be arranged in the aperture to ensure that the liquid sample is brought into contact with surface 18 and subse- 
quently drawn into the liquid flow zone. The bottom surface of the wick may be in actual contact with surface 18 or 
spaced slightly apart therefrom. In another embodiment one or more small liquid directing elements can be arranged to 
55 extend from the periphery of aperture 20 into the liquid flow zone. As is the case with the absorbent wick, the liquid 
directing elements can be in contact or virtual contact with surface 18. Fig. 3 illustrates one embodiment wherein four 
liquid directing elements 26 are arranged in the aperture. Thefirst element 1 2, including the aperture 20. projections 22 
and liquid directing elements 26 can be formed in one step such as by an injection molding procedure in the case of . 
polymeric film forming materials. 
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In the diagnostic assay devices of the invention the second element 14 may comprise any diagnostic assay ele- 
ment whether a single layer or multilayer. A typical thin film assay element has a thickness of about 0.1 mm and com- 
prises one or more reagent layers residing on a support layer which can be transparent or opaque. The assay element 
may include various other layers as are known in the art including, for example, a light-blocking layer to permit the sig- 

5 nal-generating species in one layer to be read out without interference from materials present in another layer, a regis- 
tration layer for holding a signal generating species formed in, or released from, another layer, etc. Fig. 4 illustrates a 
preferred embodiment of the assay element incorporated in the assay device of the invention. The assay element com- 
prises a transparent support 28 carrying reagent layer 30, light blocking layer 32 and optional layer 34 which may be a 
reagent layer, a protein filter layer, an anti-abrasion layer etc. In one embodiment reagent layer 30 comprises an immu- 

io nocomplex of a fluorescent-labeled antigen and an antibody directed against the antigen. In this embodiment the anti- 
body is immobilized in layer 30 such as by being covalently bound to the surface of support layer 28 or to a matrix 
material or by being physically held by the matrix material. The matrix material may be a nonporous hydrophilic gel 
material such as gelatin, a polysaccharide, a derivatized polysaccharide, including mixtures thereof, or the like. Light 
blocking layer 30 may comprise any suitable material such as for example, iron oxide, titanium dioxide or the like dis- 

15 persed in a binder material such as agarose. Optional layer 34 comprises an anti-abrasion layer of a material such as 
a polysaccharide in the embodiment where an immu nocomplex is present in reagent layer 30. Layer 34 can be omitted 
where the immunocomplex is present in reagent layer 30. In an alternate embodiment a fluorescent-labeled antigen is 
dispersed in layer 34 and layer 30 includes the immobilized antibody. In practice, the fluid sample is introduced into the 
aperture 20 of the first member and is spread uniformly across the surface of the assay element by the projections 22. 

20 Accordingly, a uniform concentration of any analyte present in the sample is distributed across the assay element and 
the liquid diffuses throughout layers 30, 32 and 34 as well as filling the liquid flow zone between the surface of layer 34 
and the surface 16 of first member 12 and an equilibrium is established. When present, the sample analyte, in this illus- 
trative discussion an antigen of interest, will compete with the fluorescent-labeled antigen (the same antigen as the 
sample antigen or an analogue thereof) for the available binding sites on the antibody. In the instance where the fluo- 

25 rescent-labeled antigen is complexed originally to the antibody in layer 30, the former will be dissociated therefrom and 
replaced by the sample antigen in a ratio approximately equal to the relative amounts of sample antigen and fluores- 
cent-labeled antigen. Where the fluorescent-labeled antigen is originally present in upper layer 34 it will be diffused into 
layer 30 along with the liquid sample and compete with the sample antigen for the binding sites on the immobilized anti- 
body. Thus, in each embodiment, depending upon the amount of antigen present in the sample, some percentage of 

so the fluorescent-labeled antigen will bind to those immobilized antibodies which are not bound to the sample antigen. 
The remainder of the labeled antigen will be distributed throughout the remainder of the device, i.e., throughout layers 
32, and 34 and the liquid flow zone between the surface of layer 34 and the opposed surface 16 of first member 12. The 
amount of labeled antigen bound to the immobilized antibodies in reagent layer 30 at any time is inversely proportional 
to the amount of sample antigen. A quantitative determination of the sample antigen is obtained by irradiating the immo- 

35 bilized antibody layer through the transparent base with appropriate excitation energy. Since the immobilized antibody 
layer 30 is very thin in comparison to the combined thickness of layers 32 and 34 and the liquid flow zone, i.e., a ratio 
of from about 1 :20 to about 1:100. and because light-blocking layer 32 prevents any of the excitation energy from enter- 
ing layer 34 or the liquid flow zone, the optical readout system will measure the amount of labeled-antigen which is 
bound to the immobilized antibody and a very small percentage of the free labeled antigen which is distributed through- 

40 out the remainder of the device. As noted previously the readout signal is inversely proportional to the amount of the 
sample antigen, that is, as the amount of sample antigen increases the signal decreases. 

In commercial use the diagnostic assay device of the invention preferably is used with an automated test apparatus 
which performs the analysis automatically and records the result. In such test apparatus the diagnostic assay device is 
typically mounted in a holder which could be an integral part of the apparatus. Where the assay device is of a flat planar 

4$ configuration and it is used in an automated test apparatus it will be appreciated that the area of the device which is 
read should be a fixed distance from the optical readout system. This condition can be ensured by various techniques. 
Fig. 5 illustrates an embodiment of an assay device wherein the assay element 40 is held in a flat position by means of 
support member 42 which may be made of a polymeric film-forming material. Support member 42, which may be trans- 
parent or opaque, includes a transparent window area 44 through which the signal developed in the assay element can 

so be read out by the optical system. 

The invention will now be described further in detail with respect to specific prepared embodiments by way of exam- 
ples it being understood that these are intended to be illustrative only and the invention is not limited to the material, 
conditions, apparatus, or process parameters, etc., recited therein. 

55 EXAMPLE I 

An assay element was prepared comprising a transparent subcoated polyethylene terephthalate photographic film 
base upon which there are coated in succession the following layers: 
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1. a reagent layer comprising 10 mg/m 2 of a 1:1 immunocomplex of a rhodamine fluorescent-labeled theophylline 
represented by the formula 




I 

Cli 3 

20 

and a monoclonal theophylline antibody (commercially available from Kallestad Diagnostics, Austin, Texas); and a 
buffer in 500 mg/m 2 of a nonporous hydrophilic gel matrix material comprised of a blend of a polysaccharide and a 
derrvatized polysaccharide; 

25 2. a light blocking layer comprising 6000 mg/m 2 of iron oxide, 180 mg/m 2 of Tween 20 R , a surfactant available from 
Rohm and Haas Co., and a buffer in 2000 mg/m 2 of a polysaccharide. 

3. a layer comprising 372 mg/m 2 ethylene diamine tetraacetic acid, 40 mg/m 2 of phenoxynaphthalene sulfonic acid, 
180 mg/m 2 of Tween 20 and a buffer in 2000 mg/m 2 of a polysaccharide. 

30 The assay element was incorporated into a multilayer assay device according to the invention by combining it with 
a layer carrying projections on a surface thereof as illustrated in Fig. 1. The liquid spreading layer comprised a 7 x 10 
mm opaque polystyrene layer which included an aperture and carried on the surface thereof opposed to the top surface 
of the assay element, an ordered array of about 60 micron high projections arranged in 25 columns of 38. 

The multilayer assay device was heated at 37°C for three minutes and a sample having a known amount of theo- 

35 phylline was then applied to the device. The device was then incubated at 37°C for six minutes, after which it was irra- 
diated with 550 nm excitation energy from a xenon lamp. The fluorescent emission signal was read at 580 nm and 
recorded. Samples with varying amounts of theophylline were assayed in this manner. The results obtained are shown 
in Table I. 

40 

TABLE I 



Theophylline (ng/ml) 


Signal (Volts) 


2.50 


3.153 


5.00 


2.770 


10.00 


2.305 


20.00 


1.801 


40.00 


1.205 



It can be seen that the signal intensity decreased as the amount of theophylline in the sample increased thereby 
showing that the assay device operated in the intended manner. 

55 

EXAMPLE II 

Theophylline was added to a sample of pooled human serum at a concentration of about 5.0 jig/ml. A droplet of the . 
sample was added to an assay device as described in Example I and the assay conducted in the manner described 
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therein. The assay was repeated with twelve different assay devices. The mean reading for the twelve samples was 
2.76 volts ± 0.036 volt (1 .3% coefficient of variation). A theophylline concentration of 5.05 ± 0.030 M-G/ml(5.9% CV) was 
obtained by fitting the signal to the standard curve obtained from the data shown in Table I. This result shows the assay 
device according to the invention to be both accurate and precise. It should also be noted that no specific precaution 
5 was taken to prevent evaporation of fluid from the assay device during processing 

Claims 

1 . A diagnostic assay device (10) comprising a first member (12) and a diagnostic assay element (14), said first mem- 
10 ber (12) and said assay element (14) having opposed surfaces (16, 18) which are spaced apart throughout an 

intended liquid transport zone a distance effective to cause capillary flow of a sample liquid introduced therebe- 
tween throughout the intended liquid transport zone and means (20) to permit introduction of a liquid between the 
opposed surfaces (16, 18) of said first member (12) and said assay element (14), wherein said opposed surface 
(16) of said first member carries a plurality of discrete and non-continuous projections (22) arranged throughout 
is said surface in the intended liquid transport zone and in non binding contact or in virtual contact with said opposed 
surface (18) of said assay element. 

2. The diagnostic assay device (10) as defined in claim 1 , characterized in that said projections (22) are arranged in 
parallel spaced rows and columns. 

20 

3. The diagnostic assay device (10) as defined in claim 1 or 2, characterized in that said projections (22) are from 50 
to 1 50 jim in height. 

4. The diagnostic assay device (10) as defined in any of claims 1-3, characterized in that said first member (12) com- 
25 prises a material which is impervious to the liquid to be assayed. 

5. The diagnostic assay device (10) as defined in any of claims 1-4, characterized in that said means (20) to permit 
introduction of liquid comprises an aperture (20) in said first member. 

30 6. The diagnostic assay device (10) as defined in claim 5, characterized in that said device further includes at least 
one liquid directing element (26) extending from said aperture into contact or virtual contact with said opposed sur- 
face of said assay element. 

7. The diagnostic assay device (10) as defined in any of claims 1-6, characterized in that said diagnostic assay ele- 
35 ment comprises at least one reagent layer (30) carried by a support (28). 

8. The diagnostic assay device (10) as defined in claim 7, characterized in that said support (28) is transparent to 
wavelengths of radiation which are utilized to obtain a signal which is a function of an analyte in a liquid sample. 

40 9. The diagnostic assay device (10) as defined in claim 8, characterized in that said diagnostic assay element (14) 
comprises a support (28) carrying a reagent layer (30) which in turn carries a light blocking layer (32). 

10. The diagnostic assay device (10) as defined in claim 9. characterized in that said reagent layer (30) comprises an 
immunocomplex of a labeled analyte complexed to an immobilized binding partner. 

45 

1 1 . The diagnostic assay device as defined in claim 10, characterized in that said label is a fluorescent moiety. 
Patentanspruche 

so 1. Diagnostische Analysenvorrichtung (10) enthaltend ein erstes Teil (12) und ein diagnostisches Analysenelement 
(14), wobei das erste Teil (12) und das Analysenelement (14) einander gegenuberliegende Oberfiachen (16, 18) 
haben, die voneinander in einem Abstand durch eine beabsichtigte Flussigkeits-Transportzone getrennt sind, die 
einen KapillarfluB einer dazwischen eingefuhrten Probenflussigkeit durch die beabsichtigte Flussigkerts- Trans- 
portzone ermflglicht, und eine Einrichtung (20) zur Einfuhrung einer FIQssigkeit zwischen die einander gegenuber- 

55 liegenden Oberfiachen (16, 18) des ersten Teils (12) und des Analysen elements (14), wobei die 
gegenuberliegende Oberf ISche (1 6) des ersten Teils mehrere diskrete und unzusammenhSngende Vorsprunge 
(22) enthatt, die auf der Oberf ISche in der beabsichtigten Flussigkeits-Transportzone angeordnet sind und die mit 
der gegenuberliegenden OberflSche (18) des Analysenelements in nicht-bindender Beruhrung oder in faktischer 
Beruhrung stehen. 
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Diagnostische Analysenvorrichtung (10) nach Anspruch 1, dadurch gekennzeichnet, daB die Vorsprunge (22) in 
parallel beabstandeten Zeilen und Spalten angeordnet sind. 

Diagnostische Analysenvorrichtung (10) nach Anspruch 1 Oder 2, dadurch gekennzeichnet, daB die Vorsprunge 
(22) eine HOhe von 50 bis 150 Jim haben. 

Diagnostische Analysenvorrichtung (10) nach einem der AnsprOche 1 bis 3, dadurch gekennzeichnet, daB das 
erste Teil (12) ein Material enthalt, das fur die zu urrtersuchende Russigkeit undurchlassig ist. 

Diagnostische Analysenvorrichtung (10) nach einem der AnsprOche 1 bis 4, dadurch gekennzeichnet, daB die Ein- 
richtung (20) zur Einfuhrung von Russigkeit eine Offnung (20) im ersten Teil enthalt. 

Diagnostische Analysenvorrichtung (10) nach Anspruch 5, dadurch gekennzeichnet, daB sie zusStzlich minde- 
stens ein flOssigkeitsIeitendes Element (26) enthalt, das, ausgehend von der Offnung, im Kontakt Oder im fakti- 
schen Kontakt mit der gegenuberliegenden Oberfldche des Analysenelements steht. 

Diagnostische Analysenvorrichtung (10) nach einem der AnsprOche 1 bis 6, dadurch gekennzeichnet, daB das dia- 
gnostische Analysenelement mindestens eine Reagensschicht (30) enthalt, die durch eine Unterlage (28) getra- 
gen ist. 

Diagnostische Analysenvorrichtung (10) nach Anspruch 7, dadurch gekennzeichnet, daB die Unterlage (28) fOr 
Strahlungswelleniangen durchiassig ist, die zur Gewtnnung eines Signals, welches eine Funktion eines Analyten in 
einer iflOssigen Probe ist, verwendet werden. 

Diagnostische Analysenvorrichtung (10) nach Anspruch 8 t dadurch gekennzeichnet, daB das diagnostische Ana- 
lysenelement (14) eine Unterlage (28) enthalt, die eine Reagensschicht (30) tragt, welche wiederum eine das Ucht 
ausschlieBende Schicht (32) tragt. 

10. Diagnostische Analysenvorrichtung (10) nach Anspruch 9, dadurch gekennzeichnet, daB die Reagensschicht (30) 
30 einen Immunkomplex eines markierten Analyten enthalt, der mit einem immobilisierten Bindungspartner komple- 

xiert ist. 

11. Diagnostische Analysenvorrichtung nach Anspruch 10, dadurch gekennzeichnet. daB die MarWerungssubstanz 
eine f luoreszierende Gruppierung darstellt. 
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Revendications 

1 . Dispositif d'analyse diagnostique (10) comprenant un premier element (12) et un element d'analyse diagnostique 
(14), ledit premier element (12) et ledit element d'anatyse (14) comportant des surfaces en vis-a-vis (16, 18) qui 

40 sont espacees, sur toute une zone destinee au transport d'un liquide, d'une distance eff icace pourinduire un 6cou- 
lement capillaire d'un Schantillon de liquide introdutt entre ces surfaces sur toute la zone destinee au transport du 
liquide, et un moyen (20) pour permettre I'introduction d'un liquide entre les surfaces en vis-a-vis (1 6, 1 8) dudit pre- 
mier 6l6ment (12) et dudit el6ment d'analyse (1 4), dans lequel ladite surface en vis-a-vis (16) dudit premier element 
porte une pluralite de saillies (22), discretes et non continues, qui sont disposees sur toute ladite surface de la zone 

45 destinee au transport du liquide et qui sont en contact non iiant ou en contact virtue! avec ladite surface en vis-a- 
vis (18) dudit element d'analyse. 

2. Dispositif d'analyse diagnostique (1 0) selon la revendication 1 , caracterise en ce que lesdites saillies (22) sont dis- 
posees en rangGes et colonnes parallel es et espacees. 

50 

3. Dispositif d'analyse diagnostique (10) selon la revendication 1 ou 2, caracterise en ce que lesdites saillies (22) ont 
une hauteur comprise entre 50 et 1 50 pm 

4. Dispositif d'analyse diagnostique (10) selon Tune quelconque des revendications 1 a 3, caracterise en ce que ledit 
55 premier element (12) se compose d'une matiere qui est impermeable au liquide devant §tre analyse. 

5. Dispositif d'analyse diagnostique (10) selon Tune quelconque des revendications 1 a 4, caracterise en ce que ledit 
moyen (20) destine a permettre ('introduction d'un liquide est constitue par une ouverture (20) menagee dans ledit . 
premier element. 
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6. Dispositif d'analyse diagnostique (10) selon la revendication 5, caract§ris6 en ce que I edit disposrtif comprend en 
outre au moins un 6l6mertt (26) directeur de liquide qui s'6tend depuis ladite ouverture pour venir en contact ou en 
contact virtuel avec ladite surface en vis-a-vis dudit Element d'analyse. 

7. Dispositif d'analyse diagnostique (1 0) selon Tune quelconque des revendications 1 a 6, caract£ris6 en ce que ledit 
6l6ment d'analyse diagnostique comprend au moins une couche de r^actif (30) port6e par un support (28). 

8. Dispositif d'analyse diagnostique (10) selon la revendication 7, caract6ris6 en ce que ledit support (28) est trans- 
parent a des longueurs d'ondes de radiations qui sorrt utilises pour obetnir un signal qui est fonction d'un analyte 
contenu dans un 6chantillon de liquide. 

9. Dispositif d'analyse diagnostique (10) selon la revendication 8, caract6ris6 en ce que ledit 6l6ment d'analyse dia- 
gnostique (14) comprend un support (28) portant une couche de r£actif (30) qui porte a son tour une couche (32) 
de blocage de la lumi&re. 

10. Dispositif d'analyse diagnostique (10) selon la revendication 9, caract6ris6 en ce que ladite couche de rgactif (30) 
est constitute par un immunocomplexe d'un analyte marqu6 qui est combing avec un partenaire de liaison immo- 
bilise. 



11 . Dispositif d'analyse diagnostique selon la revendication 10, caract6ris6 en ce que ledit marqueur est un fragment 
fluorescent. 
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